The first results from the population-based cancer registry for the city of Hanoi, in northern Vietnam, are presented. In men, incidence rates are moderate-low with the most common cancers being lung, stomach and liver. Cancer of the penis, reportedly very common in early case series from Vietnam, is now rarely seen. In women, incidence rates are low with the most common cancer, breast cancer, having a recorded incidence similar to that in China. Cervix cancer incidence is very low, which contrasts strongly with hospital series from the south of Vietnam, and of 30 years earlier in Hanoi. The incidence of choriocarcinoma is high, and that of nasopharynx cancer (in both sexes) moderately so; both findings are typical of southeast Asian populations. The incidence rates are coherent with the results from recent studies of Vietnamese migrants in the USA and UK.
Information on the incidence or mortality from different cancers in southeast Asia has been limited until recently to the high quality data from Singapore (e.g., Lee et al., 1988) . The last 10-15 years have seen the establishment of new population-based cancer registries in the region, and the results from four of these (Rizal and Manila in the Philippines, and Chiang Mai and Khon Kaen in Thailand) have been published in 'Cancer Incidence in Five Continents, Volume VI' .
Vietnam is the second most populous country in southeast Asia (67 million people in 1990) and, emerging from 30 years of warfare only in 1975, is economically one of the poorer of the developing countries in the world. Despite this, some of the indices of social welfare, such as literacy rates, child mortality and life expectancy, are superior to those of other developing countries with similar scores on economic indicators (UNDP, 1992) . Information on cancer patterns has so far been limited to the description of relative frequences of different cancers in hospital series (Luong & Pham, 1964; Luong, 1986) , although recently two studies of cancer in Vietnamese migrants -to the UK (Swerdlow, 1991) and the USA (Ross et al., 1991) -have been published.
In this paper, we present the first results from the population-based registry of Hanoi, the capital of Vietnam, for a period of 3 years (1988) (1989) (1990) . They are compared with other incidence rates in the region, with the earlier case series in Vietnam, and with the patterns observed in Vietnamese migrants.
Materials and methods
The Hanoi Cancer Registry was founded in 1987. The population covered by the registry is that of Greater Hanoi, comprising four urban districts and five outer suburban and rural districts (Figure 1) , with a total population (1989) of 1.9 million. The registry is located in Hanoi Cancer Hospital (or Hospital 'K', formerly the Radium Institute), which provides the only specialised treatment facilities for cancer (radiotherapy and chemotherapy) All cases with a permanent address in Hanoi in whom a diagnosis of 'malignancy' was made for the first time were registered. This includes cases diagnosed by clinical diagnosis alone -even in outpatient departments -and cases first diagnosed at auotpsy. Although in situ cancers, and tumours without precise specification as to whether they were benign or malignant (ICD-O behaviour codes /2 and /1) were registered, such cases were excluded from the analysis in this paper, which is confined to tumours specified as malignant or invasive (behaviour code /3).
The data items recorded and data processing followed the recommendations in 'Cancer Registration: Principles and Methods' (Jensen et al., 1991) . Date of incidence of a case is defined as date of hospital admission or date of diagnosis (for outpatient or autopsy cases). Special care was taken in identifying possible duplicate records for the same patients, especially important in Vietnam because of the relatively small number of family names. The registry uses a microcomputer with the CANREG system (Olivier & Parkin, 1992) for data entry and management, which provides a range of checks on validity of entered data.
In this paper we present the results for the first three full years of registration (1988) (1989) (1990) . Because of uncertainties about coverage of the more rural populations, analysis was confined to the four districts which comprise the urban area of Hanoi city (Hoan Kiem, Hai Ba Trung, Ba Dinh and Dong Da) -see Figure 1 .
The population of this four-district area of the census of April 1989 (905,600) was taken to represent the population at risk. The age-sex distribution of this population is shown in Figure 2 . Results are presented as numbers of cases by site, sex and age, with crude and age-standardised rates per 100,000 person-years, with standardisation by the 'direct' method, using the 'world' standard (Smith, 1992) .
Results
Tables I and II show the numbers of cancers registered and their distribution by site and age group, with the estimated crude and age-standardised incidence rates in men and women, respectively. There were 1975 cases specified as 'malignant' (1163 men and 812 women) in the 3-year period. A further 202 cases were registered without specification as to whether benign or malignant; these are omitted from the analysis. The estimated rates of incidence for all cancers were 86.7 per 100,000 (crude) and 105.1 per 100,000 (agestandardised) for men, and 59.0 per 100,000 (crude) and 63.6 per 100,000 (age-standardised) Figure  3 ). Liver cancer is third in frequency (14.1% of cases, ASR 14.0), but for this tumour the average age of incidence is rather less, with the maximum rate in the age-group 60-64 and a decline thereafter (Figure 3 ). Fourth in frequency is nasopharynx cancer (ASR 4.8 per 105) and fifth is nonHodgkin lymphoma (ASR 3.8 per 105).
In women, breast cancer is by far the most frequent malignancy (18% of cancers, an ASR of 11.4 per 105). Incidence rates increase to a maximum in age-group 45-59, and then plateau, or even decline (Figure 4 ). Stomach cancer is second in frequency (14% of cancers, ASR 9.0 per 105), followed by cervix cancer (6.8%, ASR 4.4), liver (5.5%, ASR 3.7) and lung (5.4%, ASR 3.6). .
Discussion
Cancer registration in developing countries is never straightforward, and before accepting the estimated incidence rates as a true reflection of risk and comparing them with those observed in other populations, the quality of the registry data, in terms of their completeness and validity, must be considered.
Despite the availability of free health care in the period covered by this report, the poor state of hospital record systems and inadequate facilities for diagnosis and treatment of cancer mean that under-registration of incident cancers is a distinct possibility. Several indices are used by cancer registries to estimate completeness incidence) cannot be calculated. The progressive increase in Malays, or in Khon Kaen, Thailand (if liver cancer is exincidence rates with age, except for the oldest age-group cluded). The possibility of under-registration in women is (70 +) in women, does not suggest selective deficiency in also suggested by the incidence rates of leukaemia, a cancer registration in the elderly. The absence of previous incidence which normally shows rather small geographical variation, data from Vietnam means that the present data cannot be and for which rates in Hanoi are similar to other Asian compared with earlier series. Nevertheless, comparison with populations in men but some 20-50% lower in women. other data sets from Asia (Table IV) Chi Minh City (formerly Saigon) in 1976 -1981 (Luong, 1986 , as well as unpublished statistics from the latter hospital in 1990 (Nguyen Chang Hung, personal communication). Ross et al. (1991) studied proportional incidence ratios of different cancers in the Vietnamese population of Los Angeles County in 1972-1988; these were mainly ethnic Vietnamese, originating from the south of Vietnam. In contrast, the Vietnamese refugees to the UK, for which Swerdlow (1991) estimated standardised mortality and registration ratios, were predominantly ethnic Chinese, from the north of Vietnam and arriving in the UK rather recently (mainly 1979-1981) .
Cancers of the lip and oral cavity are relatively rare and certainly appear less frequent than in the older hospital series from both north and south. Chewing of betel nut (with and without tobacco) used to be a common habit in Vietnam, especially amongst women (as it is in other parts of the region, for example northeast Thailand, cf. rates for Khon Kaen in Table IV ), but it is now much rarer, and the incidence in men (who smoke and drink more) is almost double that in women. In contrast, nasopharyngeal cancer is relatively common, with incidence rates typical of southeast Asia, as noted in an early study in southern Vietnam (Huong et al., 1969) . The two studies of migrants in the USA and UK both remarked on the high incidence and mortality relative to the local population. Feeding salted fish in early childhood, generally accepted as a causal factor for NPC (Yu et al., 1986) , is not a habit of Vietnamese; however, other salted and preserved foods have been shown to increase the risk in China (Yu et al., 1988) and Thailand (Sriamporn et al., 1992) and these are very popular in Vietnam. Genetic susceptibility has been shown to be important in linkage studies of Chinese families (Lu et al., 1990 ) and this may be an important factor in Vietnam because of intermarriage between Vietnamese and southern Chinese over many centuries.
The incidence of stomach cancer is rather higher than elsewhere in southeast Asia, although lower than in Chinese populations. Case series from the Oncology Institute of Ho Chi Minh City (formerly Saigon) in the south of the country suggest very much lower frequencies (Luong, 1986) ; this may reflect selection bias in the cases treated, although the early data from Hanoi indicated that stomach cancer was common (11.2% of cases), so it is possible that there is truly an important geographical variation within Vietnam. PIR's for stomach cancer were significantly high in the Vietnamese of Los Angeles, as were mortality rates for Vietnamese refugees in the UK (significant only for men).
The incidence of liver cancer in men is not dissimilar from elsewhere in southeast Asia (the high incidence in Khon Kaen is the result of very high rates of cholangiocarcinoma (Vatanasapt et al., 1990) ). Populations from Vietnam have considerably higher rates than the indigenous populations of the USA (Ross et al., 1991) and UK (Swerdlow, 1991) . A recent study (Cordier et al., 1993) suggests that over 90% of cases are attributable to infection with hepatitis B virus; prevalence of infection with hepatitis C was low, but a positive association was found in subjects negative for hepatitis B. Tung (1973) suggested that the increased proportion of HCC amongst cases admitted to a major hospital in Hanoi between the periods 1955-1961 and 1962-1968 was related to exposure to dioxin (a contaminant of herbicides used by US forces during the second Indochina war). Van (1984) compared liver cancer cases with other patients (gastric cancer and duodenal ulcer) and found that HCC cases had spent more time in the south (with greater potential for exposure to herbicides), a finding which, despite the completely inadequate study design, seems to be confirmed in the recent case-control study (Cordier et al., 1993) . Lung cancer remains rare in women, but in males it is already the most frequent cancer, albeit with only moderately elevated incidence rates -half those observed in urban Chinese, for example. The frequency appears to be considerably higher than was observed (4% of cases in men) in the Radium Institute in 1955 -1961 (Luong & Pham, 1964 , Age (years) histology   12  5  83  7  3  90  10  58  32  17  23  60  38  47  14  4  67  29  7  3  89  9  0  91  13  0  87  21  11  68  20  24  56  8  35  57  5  2  93  2 1 97 32.5 53.8 (1991) found that lung cancer frequency in Vietnamese was non-significantly higher than the local population (at high risk), but that bladder cancer was significantly less frequent (PIR 0.47) .
Although it is the most common cancer of women, the incidence of breast cancer in Hanoi is low, less for example than in any contemporary Japanese cancer registry , and similar to the estimated incidence (ASR 14.6 per 105) in China (Parkin et al., 1993) . Vietnamese in UK and the Los Angeles have breast cancer incidence and mortality rates significantly lower than the local populations. The low risk in Vietnam may relate to relatively late age at menarche, the high fertility rate (3.9 in 1990 (3.9 in (UNDP, 1992 ) and prolonged breastfeeding of infants. The shape of the age-incidence curve (Figure 4 ) -with no increase in incidence and even some decline after the menopause -is typical of low-risk populations (Tomatis et al., 1990) , although it could also be due to poorer ascertainment of cases at older ages. Another possible explanation is a cohort effect; women born in 1940-1950 reached their sexual and reproductive lives in 1965-1975 , the most intense period of the war, when family life was severely disrupted and family planning programmes vigorously promoted. This period of low fertility is reflected in the population structure (Figure 2) , and these women, 40-50 years old in the period under study (1988) (1989) (1990) , would be expected to be at the highest risk. This will become clearer with a longer observation period.
The incidence of cervix cancer in women in Hanoi is very low -similar to that in Shanghai (Table IV) 1976-1981; 40.9% in 1990) . Vietnamese living in Los Angeles have proportionately more (2.55) cervix cancer than other residents (Ross et al., 1991) , although in Vietnamese refugees in the UKmainly ethnic Chinese from the north, as discussedincidence and mortality rates do not appear to be high (Swerdlow, 1991) . It is unlikely that this low incidence (both absolute, and also relative to other cancers) is simply the result of under-registration. The accepted therapy for cervix cancer cases in Vietnam always includes radiotherapy, which in 1988-1990 was available only in the Cancer Institute (which houses the Hanoi Cancer Registry and has a wellestablished hospital registry). The low rates in younger women and progressive increase in risk with age (Figure 4) is typical of other low-risk populations and contrasts with the pattern of rapid increase to a peak at ages 50-55, with a plateau or decline thereafter, observed in moderate and highrisk populations (see Whelan et al., 1990) . As for breast cancer, the pattern of age-specific incidence (low rates at ages 40-55) may be the result of a birth cohort effect. The generation born in 1935-1950 began their sexual life and passed most of their reproductive lives during the war years. This was a period of active family planning and hygiene education programmes; women started sexual life late, it was frequently interrupted for long periods by the war, and fertility was low. All of these factors might be expected to reduce the risk of cervix cancer (Brinton, 1992) . This explanation would also be consistent with the apparent decrease in frequency of cervix cancer in Hanoi since the 1950's, and the much higher frequencies reported from the south of Vietnam. In comparison to Hanoi, the same cohort of women in Ho Chi Minh City (formerly Saigon) had a more westernised lifestyle, and prostitution was highly prevalent during the war years, particularly in 1965-1975. This dramatic decline in cervix cancer frequency is paralleled by cancer of the penis. This cancer was formerly reported to be extremely common in Vietnam, particularly in the north (Joyeux & Nguyen, 1950; Luong & Pham, 1964) , but is now relatively rare. Cancers of the cervix and the penis show a strong geographical correlation at the international level (Bosch & Cardis, 1990) and almost certainly share a common etiological agent. Human papillomavirus (HPV) type 16 infection has been shown to be the key risk factor for cervical cancer in countries at high and low risk (Munioz & Bosch, 1992) , and HPV 16 and other types are frequently detected in specimens of penile neoplasia (Daling & Sherman, 1992) .
The incidence of choriocarcinoma (ASR 0.72 per 105), although based on only ten cases, is one of the highest in the world. Southeast Asia is an area where choriocarcinomaand hydatidiform mole, which frequently precedes it -are relatively common (Baltazar, 1976) , and some of the risk factors identified -late age at pregnancy plus multiparity, high foetal loss (Bracken et al., 1984) -are quite common in north Vietnam. Studies in progress in south Vietnam are investigating the possible role of herbicides.
Incidence rates for lymphomas, particularly Hodgkin's disease, are relatively low, but this is typical of Asian populations (cf. Table IV) . Half of the cases of leukaemia were of unspecified cellular type, but among the remainder, cases of myeloid leukaemia considerably outnumbered lymphoid (almost 5:1) reflecting, at least in part, the rarity of chronic lymphatic leukaemia cases in the elderly. Incidence of childhood leukaemia is low (only 14 cases recorded), possibly reflecting some under-ascertainment.
Conclusions
These are the first estimates of cancer incidence in the population of Vietnam. Incidence rates are low, which may reflect some under-ascertainment in the difficult circumstances in which the registry has to operate, but may also indicate a genuinely low risk for certain cancers, particularly those associated with 'western' lifestyles or consumption of alcohol. Some of the contrasts with hospital data from earlier years, and from the south of the country, suggest interesting topics for future study, although an important priority is to obtain reasonable estimates of incidence for a population in the south of the country, with its ethnically similar population, but differences in history, climate, social customs and diet.
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